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regional anesthesia in, 75-76 
summary overview of, 77 
in ferrets, 105-116 

«2-adrenergic agonists in, 110, 112 
epidural administration in, 106, 113 
local anesthetics in, 113 
locoregional techniques in, 113 
multimodal administration in, 108 
NMDA-receptor agonists in, 110, 112-113 
NSAIDs in, 109-111 

metabolism of, 108-109 
opioids in, 110-112 
preventive (preemptive), 108 
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Pain management ( continued) 

summary overview of, 105, 113-114 
therapeutic agents in, 109-110 
tramadol in, 110, 112 
unique physiology in, 108-109 
in fish, administration methods for, 26 
anesthetic agents in, 23, 26 
common agents and dosages in, 27-28 
debates about, 27-28 
nociception in, 23-24, 26-27 
NSAIDs in, 27-28 
opiates in, 27-28 
tramadol in, 27-28 

in rabbits, a2-adrenergic agonists in, 100 
local anesthetics in, 99-100 
miscellaneous drugs in, 100-101 
nociception in, 94, 96 
nonpharmacologic management of, 96 
NSAIDs in, 97, 99 
opioids in, 96-99 
physiology of, 93-94 
systemic drugs in, 96-97 
therapeutic approaches to, 96 
in reptiles, approaches and agents for, 51-56 
challenges of studying, 46-49 
nociception and, 45, 47 
in rodents, constant-rate infusions in, 89 
epidural administration in, 89 
inhaled anesthesia in, 88 
local anesthetics in, 88 
multimodal administration in, 88 
NSAIDs in, 85-88 
opioids in, 85-87 
preventive (preemptive), 88 
systemic agents in, 84-88 
Pain physiology, acupuncture and, 146-147 
in ferrets, 108 
in rabbits, 93-94 

in zoologic companion animals, 147 

nervous systems in. See Central nervous system (CNS); Neurophysiology. 
Pain processing, neural. See Nociception. 

Pain questionnaires, 47 
Pain recognition, in avians, 61-62 
in ferrets, 105-107 
in rabbits, 94-96 
in rodents, 81-82 

in zoologic companion animals, 131-132 
acupuncture and, 147-148 
Pain scales, for ferrets, 106-107 
for reptiles, 47 

Pain scores/scoring, behavior-based, 82. See also Behavioral evidence. 
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clinical-based, 82 
for avians, 62 

Parasympathetic nervous system, in fish, 23-24 
Paresis, hind limb, acupuncture for, 151 
Partial opioid agents, for pain, in amphibians, 37-38 
in avians, 68 
in rabbits, 97 

PD. See Pharmacodynamic (PD) studies. 

Peak and trough ratio, in pharmacokinetic studies, 5-6 
Pentazocine, for pain, in rabbits, 97 
Pentobarbital, for pain, in amphibians, 38 
Peripheral nervous system, in fish, 23-24 
in rabbits, 94 

Pharmacodynamic (PD) studies, of NSAIDs, in avians, 63, 66-68, 71-72 
of opioids, in avians, 63-65 

of zooiogic companion animal species therapeutics, 1-20 
designs for, 2-4 
efficacy and potency in, 14-15 
modeling of, 16-17 
models for, 14-16 

pharmacokinetic studies integrated with, 2, 14-17 
models for, 14-16 

potency and efficacy modeling in, 16-17 
pharmacokinetic studies vs., 4-14 
purpose of, 14 

species-specific differences in, 17 
summary overview of, 1-2, 14, 17-18 
Pharmacokinetic (PK) studies, of NSAIDs, in avians, 63, 66-68, 71-72 
of opioids, in avians, 63-65 

of zoologic companion animal species therapeutics, 1-20 
allometric analysis of, 10-14 
scaling in, application of, 13-14 
analytical methods for, 8-9 
basic designs for, 2-4 
common design for, 4, 9 
naive averaged analysis of, 9-10 
naive pooled analysis of, 9-10 
pharmacodynamic studies integrated with, 2, 14-17 
models for, 14-16 

potency and efficacy modeling in, 16-17 
pharmacodynamic studies vs., 14 
population analysis of, 10 
primary parameters for, 4-8 
purpose of, 8-9 

species-specific differences in, 17 
summary overview of, 1-2, 17-18 
Physical medicine, for zoologic companion animals, 131-140 
analgesia vs., 131-132 
cryotherapy in, 132 
heat therapy in, 134-135 
massage therapy in, 135-136 
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Physical medicine (continued) 

pain evaluation in, 131-132 
specific injuries and, 136-138 
summary overview of, 131, 138 
therapeutic exercise in, 134 
therapeutic laser in, 133-134 
with head tilt, 138 
with head trauma, 138 
with neurologic injuries, 133-134, 137-138 
with orthopedic injuries, 133-134, 136-137 
Physiologic implications, unique, of analgesia, in ferrets, 108-109 
in rodents, 84 

Physiologic indicators/consequences, of pain, in animals, 81-82 
in ferrets, 107 
in rabbits, 95 
untreated, 93-94 
of stress, in fish, 22-23, 25-26 
in rodents, 81-82 
of tramadol, 118 

Piroxicam, for pain, in avians, 74-75 
PK and PD studies of, 67 
PK. See Pharmacokinetic (PK) studies. 

PK-PD modeling, for potency and efficacy, 16-17 
advantage of, 17 

data extrapolation between species in, 17 
Placebo-controlled clinical trials, on analgesia, 3 

Plasma drug concentration, mathematical models to predict, 4. See also Pharmacokinetic 
(PK) studies. 

study designs for evaluating, 2-4 
Population pharmacokinetic analysis, 10 
Postoperative analgesia. See Surgery. 

Potency, in pharmacodynamic studies, 14-15 

pharmacokinetic studies integrated with, 16-17 
Preemptive (preventive) analgesia, for avian, 63, 68 
for ferrets, 108 
for reptiles, 46 
for rodents, 88 

Pregnancy, acupuncture cautions during, 147 

Proprioception exercises, for zoologic companion animals, 134 

Prostaglandins, COX-1 and COX-2 inhibitors impact on, 72-73, 85, 109 

R 

Rabbit analgesia, 93-104 

pain and, <x2-adrenergic agonists in, 100 
acupuncture in, 148-149, 151 
local anesthetics in, 99-100 
miscellaneous drugs in, 100-101 
nociception in, 94, 96 
nonpharmacologic management of, 96 
NSAIDs in, 97, 99 
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opioids in, 96-99 
physiology of, 93-94 
recognition of, 94-96 
summary overview of, 93, 101 
systemic drugs in, 96-97 
therapeutic approaches to, 96 
tramadol in, 126 
untreated pain vs., 93-94 

Radioimmunoassay (RIAs), in pharmacokinetic studies, 8 
Rana pipiens, analgesia for, clinical applications of, 38-39 
hypothermia in, 39 
nonopioid studies in, 37-38 
opioid studies in, 36-37 

Randomization, in controlled clinical trials, on analgesia, 3 
Range of motion therapy, for zoologic companion animals, 134 
Rats, analgesia for, acupuncture in, 151 
tramadol in, 126 
pain assessment of, 83-84 
Regional anesthesia, for pain, in avians, 75-76 
Rehabilitation, for zoologic companion animals, 131-140 
analgesia vs., 131-132 
cryotherapy in, 132 
heat therapy in, 134-135 
massage therapy in, 135-136 
pain evaluation in, 131-132 
specific injuries and, 136-138 
summary overview of, 131, 138 
therapeutic exercise in, 134 
therapeutic laser in, 133-134 
with head tilt, 138 
with head trauma, 138 
with neurologic injuries, 133-134, 137-138 
with orthopedic injuries, 133-134, 136-137 
Remifentanil, for pain, in amphibians, 37 
Reptiles, analgesia in, 45-60 
acupuncture in, 150-151 
classes of drugs for, 51 
clinical approaches to, 45-46 
local anesthetics in, 53-55 
NSAIDs in, 55-56 
opioids in, 51-54 
other agents in, 53, 56 
pain and, assessing, 46 

behavioral evidence of, 45-48 
challenges of studying, 46-49 
nociception and, 45, 47 
route of administration of, 50-51 
species overview of, 49-50 
summary overview of, 50, 56 
therapeutic approaches to, 50 
tramadol in, 124-125 
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Rescue therapy, acupuncture as, 150-151 
Respiratory depression, tramadol causing, 118 
Risk-benefit ratio, of analgesia, for amphibians, 39 
Rodent analgesia, 81-92 

additional concerns about, 90 

laboratory models of, in pharmacodynamic studies, 14 
pet populations vs., 89 
study relevance of, 89 
translations to clinical pain, 89 
pain and, assessment of, 82-84 
constant-rate infusions in, 89 
epidural administration in, 89 
inhaled anesthesia in, 88 
local anesthetics in, 88 
multimodal administration in, 88 
NSAIDs in, 85-88 
opioids in, 85-87 
preventive (preemptive), 88 
recognition of, 81-82 
systemic agents in, 84-88 
tramadol in, 126 
summary overview of, 81 
therapeutics in, 84-89 
unique physiology of, 84 

Rodent models, in pharmacodynamic studies, 14 
pet populations vs., 89 
relevance of, 89 
translations to clinical pain, 89 


Safety, of acupuncture, 147 

of complementary and alternative medicine, 142, 147 
of tramadol, 118 

Selective serotonin reuptake inhibitors, tramadol interaction with, 119 
Sensory pathways, acupuncture impact on, 146 
for pain. See Nociception. 

Serotonin, acupuncture impact on, 146 
tramadol action on, 117-119 
zoologic species and, 123 

Social considerations, in pain management, for rabbits, 96 
Social evidence, of pain, in ferrets, 106-107 
in rabbits, 95 
in rodents, 82-83 

Sodium salicylate, for pain, in avians, PK and PD studies of, 66, 72 

Somatic nervous system, in fish, 23-24 

Sports medicine, acupuncture in, 150 

Stability exercises, for zoologic companion animals, 134 

Standard 2-stage (STS) method, for pharmacokinetic studies, 9 

Steroids, stress and, in fish, 22 

Stimuli. See Noxious stimuli. 
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Strengthening exercises, for zoologic companion animals, 134 
Stress, pain as. See Pain entries. 
response to, in amphibians, 34-35 
in avians, 61-63 
in fish, 22-23 
in rabbits, 94 
in reptiles, 47-49 
in rodents, 81-82, 88 

Subjective indicators, of pain. See Behavioral evidence. 

Surgery, analgesia for, acupuncture in, 151 
cryotherapy as, 132 
in amphibians, 38-39 
in avians, 63, 68 
in ferrets, 106-108 
in rabbits, 94-96 
in reptiles, 46 
in rodents, 88 

wound healing in, therapeutic laser for, 133-134 
Sympathetic nervous system, in fish, 23-24 

T 

Temperature stimulation model, in pharmacodynamic studies, 14-15 
Terminal diseases, acupuncture for, 150-151 
Terminal half-life (T 1/2 ), in pharmacokinetic studies, 4-6 
Therapeutic cold, for amphibians, 39 
for zoologic companion animals, 132 
Therapeutic drugs, analgesic. See Analgesia. 

clinical data interpretation for, 1-20. See also Pharmacodynamic (PD) studies; 
Pharmacokinetic (PK) studies. 

Therapeutic exercise, for zoologic companion animals, 134 

Therapeutic heat, for zoologic companion animals, 134-135 

Therapeutic laser, for zoologic companion animals, 133-134 

Therapeutic massage, for zoologic companion animals, 135-136 

Thermal threshold testing, in reptiles, 47, 49 

Tiletamine, for pain, in ferrets, 113 

Time to CMAX (TMAX), in pharmacokinetic studies, 4, 7-8 

Toxicology studies, of analgesia, in clinical trials, 4 

Traditional Chinese Medicine (TCM), for humans, 144-145 

Traditional Chinese Veterinary Medicine (TCVM), 144-145, 150 

Training, for complementary and alternative veterinary medicine, 143, 147 

Tramadol, 117-130 

for pain, in avians, 76, 125 

in domestic animals, camels, 122 
cats, 121 
dogs, 119-121 
donkeys, 122 
goats, 121-122 
horses, 122-123 
llamas, 122 
in ferrets, 110, 112 
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Tramadol (continued) 

in fish, 27-28, 124 

in humans, 119 

in rabbits, 101 

in reptiles, 52, 54, 124-125 

in rodents, 86-87 

in zoologic species, 123-126 

administration methods for, 123-124 

amphibians, 124 

birds, 76, 125 

fish, 27-28, 124 

mammals, 125-126 

need for, 117 

reptiles, 52, 54, 124-125 

studies on, 123 

mechanism of action of, 117-119 
preparations of, 119 
side effects of, 118 
Transpositional acupuncture, 145 
Trauma, analgesia for, cryotherapy as, 132 
in amphibians, 38-39 
in avians, 68 
in rabbits, 93-94, 96 

rehabilitation and physical medicine for, head trauma, 138 
neurologic injuries, 133-134, 137-138 
orthopedic injuries, 133-134, 136-137 
therapeutic laser as, 133-134 
Trigger points, acupuncture and, 145 


U 

U50488H, for pain, in amphibians, 37 
Urinary incontinence, acupuncture for, 151 


V 

Volume of distribution (V d ), in pharmacokinetic studies, 4-5 


w 

Wound healing, therapeutic laser for, 133-134 


X 

Xylazine, for pain, in amphibians, 39 
in reptiles, 53 

PK-PD modeling of, species-specific differences in, 17 
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Zoologic companion animals, therapeutics for, acupuncture as, 141-154. See also 
Acupuncture. 

analgesic agents as. See Analgesia; specific species. 

rehabilitation and physical medicine as, 131-140. See also Physical medicine; 
Rehabilitation. 

studies of, 1-20. See also Pharmacodynamic (PD) studies; Pharmacokinetic (PK) 
studies. 

tramadol as, 117-130. See also Tramadol. 



